daw . e amy; s T e A W w e

MILITARY SPECIFICATION

COATING: POLYURETHANE, HIGH-SOLIDS

This specification is approved for use within the Naval Air
Systems Command, Department of the Navy, and is available
for use by all Departments and Agencies of the Department
of Defense.

1. SCOPE

1.1 Scope This specification covers the requirements for a two-

component , “R;ah solids, alinhat1c poiyurethane coatlnq with the maximum
volatile organ1c compounds (VOC) content specified in 1.2. The coating shall
be furnished as a kit.

1.2 Classification. The coating shall be furnished in the following
types as specified:
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ype I - A lication (420 grams/liter maximum VOC content)

pp num
Type II - Ground support equipment application
(340 grams/liter maximum VOC content)

1.2.1 Part numbers. Part numbers for cataloging purposes under this
specification are coded as follows:

M85285 - XX - XXXXX
I |
Applicable | Size of kit Color
specification Type (See 1.2.2)
identifier

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Naval Air Engineering Center, Systems Engineering and Standardization Depart-
ment (Code 93), Lakehurst, NJ 08733-5100, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the
end of this document or by letter.

AMSC N/A FSC 8010

DISTRIBUTION STATEMENT A: A
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Colors. The coating shall be furnished in any color and gloss
specified by the procuring activity. The part number designation is the
FED-STD-595 color numper. The following colors are required most frequently:

"n

FED-STD-595 Color Name
Gioss coiors: 11136 Red
13538 Orange-yellow
14187 Green
15180 Blue
16440 Light grey
17038 : Black
17925 Untinted white
Semi-Gloss colors: 25200 Blue
26231 Grey .
Camouflage colors: 34095 Field green
34097 Green
35237 Blue-grey
36320 Dark grey
36375 Medium grey
36440 Light grey
36495 Aircraft grey
37038 Black

1.2.3 Kit size. The coating covered by this specification shall be
nurrhased by volume as a kit. Each kit shall consist of two containers,
labeled component A and component B, furnished in the volume ratio required by
the manufacturer. The kit size shall be identified as foliows:

Kit Size
guart (1.890) ]
‘gallon (7.57L) 2
gallons (37.850L) 3
aal]ons (416.35L) 4

O(DN(\J
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2.  APPLICABLE DOCUMENTS

2.1 Government documents.

1.1 Specifications and standards. The following specifications and
rds form a part of this specification to the extent specified herein.
otherwise specified, the issues of these documents shali be those

in the issue of the Department of Defense Index of Specifications and

rds (DODISS) and supplement thereto, cited in the solicitation.
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SPECIFICATIONS
FEDERAL
NN_A_28N/A Aluminum Allnv 2024 Plate and Sheaeat
W-I'\-LJUI‘! [ANETILINNART I LN AN IUJ -\ T,y LI I * N S~ A" A RAY] wite v
PPP-P-1892 Paint: Varnish, Lacquer, and Related Materials,
Packaging, Packing and Marking of
MILITARY
MIL-C-5541 Chemical Conversion Coatings on Aluminum and Aluminum
Alloys
MIL-A-8625 Anodic Coatings, for Aluminum and Aluminum Alioys
MIL-P-23377 Primer Coatings, Epoxy Polyamide, Chemical and Solvent
Resistant
MIL-L-23699 Lubricating Oil, Aircraft Turbine Engine, Synthetic Ba
MIL-C-81706 Chemical Conversion Materials for Coating Aluminum and
Aluminum Alloys
MIL-T-81772 Thinner, Aircraft Coating
MIL-H-83282 Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon
Base, Aircraft
MIL-P-85582 Primer Coatings, Epoxy, VOC Compliant, Chemical and
Soivent Resistant
NDARDS
FEDERAL
FED-STD-141 Paint, Varnish, Lacquer and Related Materials, Methods
of Inspection, Sampling and Testing
FED-STD-313 Material Safety Data Sheets; Preparation and Submission
of
FED-STD-595 Coiors
MILITARY
MIL-STD-105 Sampling Procedures and Tables for Inspection by

Attributes

2.1.2 Other Government documents and publications. The following other

Government documents and publications form a part of this specification to the
extent specified herein. Uniess otherwise specified, the issues shail be

those in effect on the date of the solicitation.

w
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BUREAU OF MEDICINE AND SURGERY

BUMEDINST 6260.16A Polyurethane Paints and Other Substances Containing
Isocyanates; Measures of Control of Health Hazards
Related to

(Application for copies should be addressed to: Commander, Naval Publications
and Forms Center, 5801 Tabor Avenue Phi]ade]phia PA 19120. Orders should

mrtmmen ) A~

cite the latest edition and bupplemeuu thereto.)
CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1200 Material Safety Data Sheet; Preparation and Submission
of

49 CFR 171-178 Department of Transportation (DOT) Regulations for the
Transportation of Explosives and Other Dangerous
Articles by Land and Water

(Application for copies should be addressed to: Superintendent of Documents,
Government Printing Office, Washington, DC 20402. Orders should cite the

1
latest edition and supplements thereto.)

(Copies of specifications, standards, handbooks, drawings, publications and
other Government documents required by contractors in connection with specific
..... icition functiong should he obtained from the contract1n0 aCt1V1tV or as

atyui o

directed by the contracting activity.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted shall be those listed in the
issue of the DODISS specified in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS shall be the issue
of the nongovernment documents which is current on the date of the
solicitation.

AMERICAN NATIONAL STANDARD INSTITUTE

ANST Z 129.1 American National Standard for the Precautionary
Labeling of Hazardous Industrial Chemicals

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 185 Coarse Particles in Pigments, Pastes and Paints

ASTM D 217 Cone Penetration of Lubricating Grease

ASTM D 523 Specular Gloss

ASTM D 1200 Viscosity of Paints, Varnishes and Lacquers by Ford
Viscosity Cup

ASTM D 1210 Fineness of Dispersion of Pigment-Vehicle Systems

ASTM D 1364 Water in Volatile Solvents (Fischer Reagent Titration
Method)

ASTM D 1640 Drying, Curing or Film Formation of Organic Coatings at
Room Temperature

ASTM D 1737 Elongation of Attached Organic Coatings with

Cylindrical Mandrel Apparatus

A
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (Continued)

ASTM D 2197 Adhesion of Organic Coatings

ASTM D 2244 Color Differences of Opague Materials

ASTM D 2247 Coated Metal Specimens at 100% Relative Humidity

ASTM D 3335 Low Concentrations of Lead, Cadmium, and Cobalt in
Paint by Atomic Absorption Spectroscopy

ASTM D 3432 Free Toluene Diisocyanate in Urethane
Prepolymers and Coating Soiutions by Gas
Chromatography

ASTM D 3960 Volatile Organic Content (VOC) of Paints and Related
Coatings

ASTM G 26 Light-and-Water-Exposure Apparatus (Xenon-Arc Type) for

Exposure of Nonmetallic Materials, Recommended Practice
for Operating

(Copies of ASTM publications may be obtained from the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of this

cmami€isadian chall $aba mraradanrcrn ANMAdh s hie rIFiradrin hAwavar
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shall supersede applicable laws and regulations unless a specific exemption
has been obtained.

3. REQUIREMENTS

1 Qualification. The coatings furnished under this specification shall
ducts which are authorized by the gqualifying activity for listing on the

e
pplicable qualified products list at the time set for opening of bids (see
4.3 and 6.6). Any change in the formulation of a qualified product will )
necessitate its requalification. The material supplied under contract shall

be identical, within manufacturing tolerances, to the product receiving qual-

\F\ *
viCation.

3.
pro
11c

3.2 Materials. The specified materials shall be of sufficient quality to
produce coatings conforming to specification requirements.

3.3 Toxicity. The manufacturer shall certify that the materials shall
have no adverse effect on the health of personnel when used for its intended
purpose and under the precautions of 5.2.1 and BUMEDINST 6260.16A. Material
Safety Data Sheets shal] be prepared and submitted in accordance with FED-
STD-313 and shall meet the requirements of 29 CFR 1910.1200. When FED-STD-313
is at variance with the CFR, 29 CFR 1910.1200 shall take precedence, modify

and supplement FED-STD-313. One copy shall accompany the samples being

ciihmiddand +A +ha nialifuinna %u{‘-u Cf\v- o+ fean A 2 72) f\nnf"
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pertinent to this effect shall be referred by the contracting acttvrty to the
appropriate departmental medical service who will act as an advisor to the
contracting agency (see 4.1.1 and 6.3). The total free isocyanate in the
admixed coating shall not exceed 1.0 percent by weight (see 4.6). The
formuiation of this coating shail preciude the use of Tead (see 4.6).
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3.4 Composition. The aliphatic polyurethane coating shail consist of two
components. Component A shall be pigmented and contain the polyester resins
and solvents. Component B shall contain the clear aliphatic isocyanate resin ~
and solvents and act as the hardener or curing agent for component A. These

shall be packaged separately and furnished in kit form. The mixing volume
ratio shall be as specified by the manufacturer and the prepared kit shall

consist of minimum volume of stipulated kit size.

3.4.1 Pigments. The pigments shall have proven outdoor durability. They
shall be sufficiently insoluble to prevent leaching during immersion. Only
lead-free pigments shall be used (see 4.6).

3.4.2 Volatile content. The solvents used in manufacturing and thinning
prior to application shall conform to the following requirements by voiume
when tested as specified in 4.6. The maximum volatile organic compounds (VOC)
content shall be 420 grams/liter for Type I or 340 grams/liter for Type II as
applied (see 4.6). Solvents should be urethane grade and contain a minimum of

water or alcoho! in accordance with the best commercial practice (see 6.4).

The resistivity of the solvents shall be suitable for e]ectrostatlc spray
application. Halogenated solvents (e.g. 1,1,1-trichloroethane) shall not be
used in the formulation of this product.

3.4.3 Thinner. The admixed coating shall be compatible with any thinner
meeting MIL-T-81772, Type I. Caution must be taken when reducing the admixed
coating not to exceed the maximum VOC content specified (see 1.2) for each
type in areas where air pollution regulations are enforced.

3.5 Component properties.

3.5.1 Condition in container. Component A, shall be capable of being
easily mixed by hand with a paddle to a smooth, homogeneous, pourable
condition when tested as specified in 4.6.1. The material shall be free from
grit, seeds, lumps, abnormal thickening or livering and shall not show pigment
floatation or excessive settling which cannot be easily reincorporated to a
smooth, homogeneous state. Component B shall be homogeneous, clear, free from
gelation or detectable particulate matter efther suspended in solution or
settled on the inner surface of the container. The container shall not show
evidence of excessive pressure or be deformed by gassing.

3.5.2 Storage stability. The previously unopened packaged product shall
meet all the requirements specified herein for a period of one year when

stored as in 4.6.2. )

3.5.3 Accelerated stability (Component B). A full unopened can of Com-
ponent B when exposed as specified in 4.6.3 shall not show excessive pressure
buildup or distortion of the can. The material shall exhibit no trace of
gelation or particulate matter, either suspended in solution or settled on the
inner surface of the container.
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3.6.1 Fineness of grind. The fineness of grind on the Hegman scale shall
be a minimum of 7 for gloss colors and 5 for camouflage colors “when tested |
hour after mixing (see 4.6).

3.6.2 Coarse particles. Coarse particles retained on a No. 325 sieve
shall be no more than 0.5 percent by weight of the admixed material (see 4.6).

3.6.3 OQOdor. The odor of the admixed coating, wet or dry, shaii not be
obnoxious. An air-dried film shall retain no residual odor 48 hours after
application

3.6.4 Viscosity. The viscosity of the admixed coating, after thlnn1nc to
the maximum VOC content, shall not exceed 30 seconds through a No. 4 Ford cup
(see 4.6).

3.6.5 Pot life. The viscosity of the admixed and thinned coating from
3.6.4 shall not exceed 60 seconds through a No. 4 Ford cup, after 4 hours in a
closed container. The admixed coating shall not gel within eight hours after
mixing (see 4.6).

3.7.1 Drying time. The coating film, after spray application, shall be
set-to-touch within 3 hours and dry-hard within 8 hours (see 4.6).

3.7.2 Surface appearance. The paint film shall dry to a uniform smqoth
surface free from runs, sags, bubbling, streaking, hazing, seeding, dusting,
orange peel, fioating, mottiing or other fiim defects.

2 77 1 CAalar Tha ralavr AfF +ha nAaluiira+shana £i1m aftar dArving 24 nire
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3.7.4 Infrared reflectance. The infrared reflectance of FED-STD-595
Color 34095 shall conform to the following limits when tested relative to
barium sulfate (see 4.6.6):

Waveliength (nanometers) Maximum Reflectance (percent)
450-500 8
&ENO_ANN 10
[OAVA Al SAVAV] ¥,
600-2700 8

3.7.5 Gloss. The specular gloss of the coating at a 60° angle of inci-
dence shall be as follows (see 4.6):

Minimum Maximum
Gloss colors 90 -~
Semi-gioss coiors 15 45
Poamae: Elama mamlawme 2
Laivul iaye L0101 S - 9
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3.7.6 Hiding power. The contrast ratio of the coating cast on a black
and white hiding power chart at a specified dry-film thickness shall be a
minimum of 0.9 (see 4.6).

AL -11 P
L

3.7.7 Adhesion. After immersion in water, the coating shall not peel
away from the primer during the tape test. In addition, the coat ing shall
resist removal from the primer by a 3 kg weight when subjected to the scrape
test (see 4.6).

3.7.8 Flexibility. The coating shall exhibit a minimum impact elonga-
tion of 40 percent for Type I or 10 percent for Type II when tested at room
temperature. At a temperature of -60°F, the Type I coating shall exhibit no
cracking when bent, coated side away, over a one-inch mandrel (gloss and
semi-gloss colors) or a two-inch mandrel (camouflage colors) when tested as in
4.6.7.

3.8 Resistance properties.

3.8.1 Fluid resistance. The coating shall withstand immersion for 24
hours in the following fluids and temperatures: MIL-L-23699 lubricating oil
at 121 + 3°C (250 + 5°F) and MIL-K-83282 hydraulic fluid at 66 + 3°C (150
+ 5°F).” Four hours after removal, the film shall not exhibit any blistering,
softening, dark staining, or other film defects (see 4.6.8).

3.8.2 MWeather resistance. The coating shall be exposed separately for
500 hours in a 6000 watt Xenon-arc weatherometer and one year in Key West,
Florida. After exposure, the specular gloss at a 60° angle of incidence shall
be a minimum of 80 for gloss colors, a minimum of 15 for semi-glioss colors,
and a maximum of 3 for camouflage colors. The colors shall remain unchanged,

with a Delta E value of 1.0 or less (see 4.6.9).

3.8.3 Humidity resistance. The coating shall be exposed for 30 days in a
humidity cabinet at 100 percent relative humidity and 120°F as specified in
4.6. After removal, the coating shall exhibit no loss of adhesion,

blistering, softening or other film defects.

3.8.4 Heat resistance. After one hour at 250°F, the color of the coating
shall remain unchanged with a Delta E value of 1.0 or less (see 4.6.10).
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3.8.6 Tape resistance. There shall be no evidence of permanent marring
caused by masking tape applied to the coating after eight hours air-dry (see

4.6.12).

3.9 HWorking properties.

3.9.1 Mixing. Component B shall mix readily with the pigmented com-
ponent A to a smooth homogeneous product.
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3.9.2 Application. When Components A and B are mixed and reduced for
spraying with thinner conforming to MIL-T-81772, Type I, the material shall be
homogeneous and, when sprayed, shall yield a smooth, uniform film. Caution
must be taken when reducing the admixed coating not to exceed the maximum VOC

content specified for each type in areas where air poiiution regulations are
enforced.

3.6.3 Cleanability (Type I onlv). The Type I coating shall have a 90
percent minimum cleaning efficiency in removing the soil described in 4.6.13.

3.9.4 Strippability. At least 90 percent of the coating shall be
stripped in 60 minutes with the use of MIL-R-81294, Type I, Class 1 paint
remover (see 4.6.14).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance

AF :11 incnartinn rnnunrnmnni»c ac enarifiad haroin ernn{‘ as nfhgr\.nca snec-
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1f1ed in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specifi-
cation where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items must meet the require-
ments of Sections 3 and 5. The inspection set forth in this specification
shall become a part of the contractor's overall inspection system or quality
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance comply with
a11 requirements of the contract. Sampling in quality conformance does not
authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material. The
contractor shall furnish to the contracting activity the toxicological data
and formuiations required to evaluate the safety of the material for the
proposed use through the submission of the Material Safety Data Sheet detailed

in FED-STD-313.

3

4.2 (Classification of inspections. The inspection requirements spec-
ified herein are classified as follows:

“e o

a. Qualification inspection (see 4.3).
b. Quality conformance inspection (see 4.4).

4.3 Qualification inspection. Qualification inspection shall consist of
all the tests specified in Table I.
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4.3.1 Qualification samples. The test samples shall consist of at least
one quart of each component of the coating material in FED-STD-595 colors
17925, 34095 (Type I only), and 36375. The material shall be furnished in
containers of the type to be used in filling contract orders. Samples shall
be identified as follows and forwarded to the laboratory designated in the

letter of authorization (see 6.6).

Qualification test samples.

Crmamid€Lirnadian MTI r~ QCH"0CR/ACH Turmn FAalAar
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Manufacturer's name and product number.

Submitted by (name and date) for qualification testing in accordance
with authorization (reference authorizing letter).

o



MIL-C-85285B(AS)

4.3.2 Test report. In addition to the qualification test samples, the
manufacturer shall furnish a test report showing that the material satisfac-
torily conforms to the requirements of this spec1f1cat1on Material Safety
Data Sheets shall be prepared and submitted in accordance with FED-STD-313 and

29 CFR 1910.1200.

A 2 7 Ro+antinrn AF Aalificratinn Tn Ardar +A rat+ain nmualification of
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facturer shall verify by certification to the qualifying activity that his
product(s) comply with the requirements of this specification. Unless other-
wise specified by the qualifying activity, the time of periodic verification

by certification shal) be in two- -year intervals from the date of original
qualification and shall be initiated by the qualifying activity.

4.4 Quality conformance inspection. Quality conformance inspection shall
consist of all the tests specified in Table II.
TABLE II. QUALITY CONFORMANCE INSPECTION
Requirement Test Method
Inspection Paragraph ____Paragraph
Condition in container 3.5.1 4.6.1
Accelerated stability 3.5.3 4.6.3
Fineness of grlns 3.6.? 4.5
........ A.:..l...- 2 £ 9 A £
Coarse particies 3.0.¢ 4.0
NAAr 2L 4 £ 4
VUV o e oe o Y e Y
Viscosity 3.6.4 4.6
Pot life 3.6.5 4.6
Drying time 3.7.1 4.6
Surface appearance 3.7.2 4.6.5
Color 3.7.3 4.@.5
Gloss 3.7.5 4.6
Hiding power 3.7.6 4.6
AL ot a T " A £
Agnesion 3.7 .17 4.0
Il;‘l'nu:hi'li&.. 27 9 A A 7
CAIUI!'L_)’ el + 0O r.U.
Fluid resistance 3.8.1 4.6.8
Heat resistance 3.8.4 4.6.10
Solvent resistance 3.8.5 4.6.11
Tape resistance 3.8.6 4.6.12 !
Strippability ! 3.9.4 4.6.14
i
4.4.) Lot formation. A lot shall consist of all polyurethane coating of
the same type and color, manufactured at one time from one batch, forming part
of one contract, and SUDmlftEO for acceptance. A batch shall consist of all
mmadinem maobarial maniifFandiirma Aitvminm Ana mandinumaite Anara+tian and FArmina nart
LodLinyg niater ial muHUldLLUIEU agur ing one Lontinuous vperativn aiiu 1vuinminyg pai
Af Ana rAntrard Ar Ardar far dalivarv
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4.4.2 Retention sample. At least one quart of each component of the
coating material shall be selected at random from each batch by an authorized
government representative and forwarded to the laboratory designated by the

purchasing activity.

—
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4.4.2.1 Batch data. With each sample, the manufacturer shall furnish a
certified test report showing that the material satisfactorily meets the
quality conformance requirements (4.4). In addition, the manufacturers shall
certify that there has been no formulation or process change from that which
resulted in the production of the qualification inspection sample.

4.4.3 Examinations.

4.4.3.17 Tests. The examination shall consist of all the tests specified
in Table II. There shall be no failures. Samples for tests shall consist of
one complete unopened kit selected at random from each batch. Containers
shall only be opened when being tested.

4.4.3.2 Visual inspection of filled containers. Samples selected at
random for examination in accordance with 4.4.3.3 shall be examined for proper
filling and weight.

4.4.3.3 Examination of packaging and marking. An examination shall be
made to determine that packaging, packing and marking comply with the reguire-
ments of Section 5 of this specification. Defects shall be scored in accord-
ance with the list below. The sample unit for this examination shall be one
shipping container fully prepared for delivery except that it shall not be
palletized and need not be sealed. Shipping containers fully prepared for
delivery that have not been palletized shall be examined for defects of
closure. The lot size shall be the number of shipping containers in the end
item inspection lot. The samples for this examination shall be selected at
random in accordance with MIL-STD-105, inspection Tevei S-Z and acceptabie
quality level (AQL) 4.0 defects per hundred units.

Examine Defect

Packaging Container not as specified, closures not
accomplished by specified or required
methods or materials. Leakage or seepage
of contents. Non-conforming component,
component missing, damaged or otherwise
defective. Bulged or distorted container.

Markings Data, including directions for use,
: omitted, illegible, incorrect, incomplete,
or not in accordance with contract require-
ments.

4.4.3.4 Examination for palletization. An examination shall be made to
determine that palletization complies with the requirements of Section 5 of
this specification. Defects shall be scored in accordance with the list
below. The sample unit shall be one palletized unit load fully prepared for
delivery. The lot size shall be the number of palletized unit loads in the
end item inspection lot. The samples for this examination shall be selected
at random in accordance with MIL-STD-105, inspection level S-1 and acceptable
quality level (AQL) 6.5 defects per hundred units.

12



Examine Defect

Fintshed dimension Length, width, or height exceeds specified
maximum requirement.

Palletization Not as specified. Pallet pattern not as
specified. Interlocking of loads not as
specified. Load not bonded with required
straps as specified.

Weight Exceeds maximum load limits.

Marking 0m1tted incorrect, 1]1 egible, of improper
size, location, sequence or method of
application

4.4.4 Rejection and retest. Failure in any quality conformance test
shall result in rejection of that batch and shall constitute sufficient just-
ification for removal from the qualified products list. Rejected material
shall not be resubmitted for acceptance without written approval from the
Naval Air Development Center, Code 6062, Warminster, PA 18974. The applica-
tion for resubmission shall contain full partlcula s concerning previous

odil

reJeCtlonS anc measures taken to correct these deficiencies. Sampies for
retest shall be randomly selected as in 4.4.2 and forwardeg to the testing
activity.

4.5 Test panels. Panels shall be prepared under laboratory testing
conditions. A1l panels used for test purposes shall be aluminum alloy con-
forming to QQ-A-250/4 (T3 temper) and shall be 0.020 by 3 by 6 inches in size.

4.5.1 Panel preparation. HWith the exception of the fiexibility
(4.6.7)and weather resistance (4.6.9) tests, the panels shall be treated with
materials conforming to Form I, Method C (Immersion), Class 1A of MIL-C-81706
to produce coatings conforming to MIL-C-554

4.5.2 Application of finish scheme. The following finish scheme shall be
applied: Spray panels with one cross-coat of MIL-P-23377 or MIL-P-85582
epoxy-polyamide primer and air-dry one hour. The dry film thickness of the
primer shall be 0.6 to 0.9 mils. The admixed topcoat may be reduced with
MIL-T-81772, Type I thinner in accordance with the manuracrurer ]

i

instructions. (Do not exceed the maximum VOC content for that type.) It
shall be allowed to stand 30 minutes before using. Apply a mist coat of the
reduced paint and air-dry for 15 minutes, apply a second coat, until the total
dry-film thickness of topcoat is 1.7 to 2.3 mils. The panels shall be allowed
at’ least seven days air-dry before testing

4.6 Test methods. The tests of this specification shall be conducted in
accordance with Table III and the subparagraph of 4.6, and the panels used
prepared as specified in 4.5 and subparagraphs of 4.6 as specified The

PR e e acmmliaahla &
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TABLE III. Test methods.

Requirements FED-STD-141 ASTM
Paragraph Test Test Method NO. Method Ne.
3.3 Free isocyanate content D 3432
3.3, 3.4.1 Lead content D 3335
3.4.2 Volatile organic compounds D 3960
(VOC) content
3.5.4 Moisture content O 1364
3.6.1 Fineness of grind D 1210
3.6.2 Coarse particles D 185
3.6.4, 3.6.8 Viscosity, Pot life D 1200
3.7.1 Drying time D 1640
3.7.5 Gloss | D 523 i
: 3.7.6 Hiding power é D 2805 E
| 3.7.7 . Adhesion, Tape test 6301 E E
W Adhesion, Scrape test | | D 2197 1/
q ‘
% 3.8.3 Humidity reststance LD 2247 ;
i 3.8.4 ' Heat resistance 6031 ! 44;

1/ Method A

4.6.1 Condition in container. Allow component A to stand without
agitation for at least 14 days in a closed conta1ner Mix by pand with a
paddle and examine the condition. Component B shall be examin ied for its

condition.

ure of the ambient air at the
1.7°-46°C (35°-115°F).

4 6.3 Accelerated stability (Component B). A full unopened can of Com-
ponent B shall be stored in an oven at 57 + 3°C (135 + 5°F) for 24 hours and
cooled to room temperature before being examined. The unopeneo can sno d be
placed in a larger vented container in the oven to confine any 5p|d>n that may

occur, in the event the 1id of the unopened can is blown off by gassing.

id
at
L
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NOTE: Open cans cautiously, as they may be under pressure. 0o not open
deformed cans.
4.6.4 Qdor. Test the admixed coating and an air-dried film for odor.

4.6.5 Examination of the paint film. Examine the surface for the defects
Tisted in 3.7.2. The color shall match the specified color chip in
FED-STD-595.

4.6.6 Infrared reflectance. The total reflectance (specular and diffuse)
of the panel, when measured relative to barium suifate using a vern1n ~-Eimer
LAMBDA § spectrophotometer, shall conform to the limits specified in 3.7.4.

A & 7 Flavihilitu Tect nanale chall he aluminum alloy confo rming to

2.U.7 !lcl\lUlIle. ITaL Pullcl) Q201 11 MT Qiruminui b iy Wil wreiry LS
QQ-A-250/4 (0 temper) and anodized in accordance with MIL-A-8625, Type I.
Panels shall be 0.020 by 3 by 6 inches in size and prepared as snecxfred in
4.5 w1thout a primer. The panels shall be allowed at least seven days air-dry
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.2 Low temperature fiexibility. Two coated panels, prepared a
11 be tested in accordance with ASTM D 1737 at a temperature of -
° + 5°F) usrng a one—lncn mandre for gloss and semi-gioss colors

anels, prepared a
s in MIL-L-23699 1lub ,
F) and MIL-H-83282 hydrau]rc fluid at a
F). Four hours after removal, the various
films shall be examined for conformity to the requirements of 3.8.1.

—~
[aS]
w .
O .
I+
0U’\|: w

4.6.9 MWeather resistance. Test panels, prepared as directed in 4.5,
shall be exposed for 500 hours in a 6000 watt Xenon-arc weatherometer (Atlas
Clambdeioa MNa:imas MNPommmecemi; mee mmitdiinlamdy dhod o avalima hadbuasanm 1NY minit+daec AFf
cieCLlr 1L veviLes Loipdny O1 EQUIVdIeHL} tiidl 15 CLyL Iy DELweR! 1Uuc diiliuieas Vi
linh+ Anly anA 18 miniitae AF linh+ and watarenravu Thoe fAallAawina rAanditinncg
llylll Vit y ainu 1O ITIIULS 9 Vi llyllL arnu waiLcli gy BJ. e TUTIUR Iy LUV L iV o
chall anplv when tected according to ASTM G 26 Tvpne BH.

S ETNA T IAP'.I J wilw ) S W e W My wWwi “"'5 -\ fFVad V1B Nl l—\l’ Jr’\- L

Black body temperature in cabinet: 60 + 3°C (140 + 5°F)

Relative humidity in cabinet: 50 + 5%

Intensity of xenon-arc: 0.3 to 0.4 watts/square meter

at 340 nm wavelength
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In addition, a separate set of test panels shall be exposed outdoors facing -
south at a 45° angle (upward) for one year in Key West, FL. After exposure,
the specular gloss of the specimens shall be determined in accordance with
ASTM D 523. The color difference shall be measured using the Delta E vaiue in
accordance with ASTM D 2244.

4.6.10 Heat resistance. After exposure in a 250°F oven for one hour, the

color difference shall be measured using the Delta E value in accordance with
ASTM D 2244.

nars [

4.6.11 Solvent resistance (cure). Test panels shall be prepared as
directed in 4.5. A cotton, terry-cloth rag shall be soaked in methyl ethyl
ketone solvent and rubbed back and forth 25 times (50 passes) over the coating
with firm finger pressure. Rubbing through to bare metal indicates failure
due to improper cure.

4.6.12 Tape resistance. Test panels, prepared as specified in 4.5, shall
be air-dried for eight hours. A one-inch wide strip of masking tape (3M
Company #250 or equivalent) shall be applied to each panel, adhesive side
down, and pressed down with one pass of a 4-1/2 pound (2.04 kilogram) roller
to adhere the tape to the panel. The tape shall remain in contact with the
panel for one hour. Then remove the tape carefully and examine the test film

for conformance with 3.8.6.

4.6.13 Cleanability.
4.6.13.1 Apparatus.
a. Test panels, 6 by 2.5 by 0.02 inch, cut from aluminum alloy,

QQ-A-250/4.

b. One quart (1L) wide-mouth, glass jars (one for each soil
prepared).

C. Balance, accurate to 0.1 g.

d. High shear mixer, such as a Cowles dispersator or eguivalent.

e. Grease worker, mechanical (see ASTM D 217, Annex A 1.3).
f. Acid brushes.

g. Rubber roller, 5 1bs + 0.1 (2270 g + 50).

h. Forced draft oven capable of 105 + 2°C (221 + 4°F).

i. Colorimeter, such as a McBeth Model MC-1010S, supplied by
Kollmorgen Corporation, Newburgh, NY or equivalent.
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j. Wear tester, such as Cat. No. WG 6700 (Gardner Heavy Duty Wear
ifi

Tester) supplied by Pacific Scientific, Bethesda, MD or
equivalent.
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1. Template for positioning panels on the wear tester (see Figure
.

m. Cellulose sponge backed with nylon web, such as Cat. No. 63
supplied by 3M Company, Minneapolis, MN or equivalent.

A £ 119 A [ » JPUP I Wy S AL Lt L L2 PPy -
4.0.13.<£ rrepdrdtion Or druiriCidi 50115,
a Place 80 ¢ + 0.5 of carbon black (such as Raven 1040 supplied by
Q. Plawe JV ¥ T Ved VI LA WV WTARWLR VU e “J WY VPN SV - J
Columbian Chemical Company, New York, NY or eguivalent) and
500 g + 1 of MIL-H-83282 hydraulic f]uid in a one quart jar.

Stir or shake the mixture by hand prior to each application of

the soil.
4.6.13.3 Preparation of control formula cleaner. Blend by combining the
mixture of the first four ingredients with the mixture of the last two
Snmeadiante and miv thAavrAanahly
nglCUICHL) aliv mi A LIIVEYuUyni
Formula Composition by weight (%)
Witconate 1260 1/ 5.0
Igepal C0-630 2/ 10.0
Sodium xylene sulfonate (40% active) 5.0
Diethylene glycol mono-butyl ether 3.0
Tetrapotassium pyrophosphate 5.0
Reagent water 70.0
1/ Witconate 1260 supplied by Witco Chemical Corporation of New York, NY or
equivalent

2/ lgepal CO-630 supplied by GAF Corporation of Wayne, NJ or equivalent.

4.6.13.4 Preparation of test panels. Using a clean, hog bristle brush,

Tight1y scrub the paint surface of each panel with a 1.0 percent (by weight)

solution of Alconox detergent (Aiconox Detergent supplied by Alconox, Inc.,
Ma., VAl MY A amiitisnlamdl 2m cmmanmmmd irmdme Dimen A= Al manmal *EhAarAnnrhly
nNew 10T K, NI Of EQUIVGIEHLJ [RL IEGQEIL walgel RINSE Balil paijic! LUHUT VUGN Y
+hran $imae neinAa rasnant wadkne Nryv fAr 10 hAaiire a2+ AQ L 2°C (1920 o 4°F)
Lili €T LCHT D U)Illg ICG\JCIIL wa.Lsti . Ul] 1 \Ji 10 Iwul o QL ~J I & w N Taw : - s .
Measure the lightness value (L-value in the L-a-b color system) of the test
panel paint surface and record this value as A, the L-value for the unsoiled
test panel. Using a soft-bristle acid brush, coat the painted surface of a

test panel with the soil. Remove excess soil by covering the test panel
surface with folded absorbent tissue and exerting pressure by rolling

._.
-~
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the tissue with the 5-1b rubber roller. Repeat this blotting procedure
twice. Brush the soiled surface in one direction only and parallel to the

iong dimension of tne test panel, using 10 strokes of the hog bristie brush.
Bake the test panel at 105 + 2°C (221 + 4°F) for 60 minutes + 1. Measure the
Timhdanace inlitn Af dha ~rlosmad mnaind ciirfara anAd vrar~rd +hie valia ace R +hao
TTgntLness vdiueé O7 tne Cieéaned paint Ssurvace and reCOTd tnis vdiue a5 B, Lne
| _valiiae FAr +ha ecnilad +0ct nanal

L=vairyc i LT VT IRV LT oL puiic

4.6.13.5 Procedure. Dilute the cleaner as required using reagent water
at room temperature. Control formulas shall always be diluted 1 part cleaner
to 9 parts water (by volume). Clean the test panel within 4 hours using the
wear tester as follows. Cut the sponge such that the dimension parallel to
the cleaning stroke is 3.5 in. (90 mm) and the width is 2.75 in. (70 mm).

When the dry sponge is attached to the cleaning head of the wear tester the

combined weight shall be no Tess than 1350 g and no more than 1400 g.

(NOTE: Use Velcro-type strips on the cleaning head to attach the nylon web
einAn AF +ha enmAnma ) Dlarn a em~3lad +0ct nanal inm +ha +amnlat+as a2+ LAC° (can
SHUE VI LT SpPUNIyE ./ riaLt @ JSVIieuU LEsl paiici i1 LT LtTipgiaic aL 7579 \oC¢T
Figure 1). Saturate the sponge and cover the test panel with the diluted
cleaner. After 60 seconds + 5, clean the test panel using 5 cycles of the
wear tester, then 1mmediate1v turn the test panel 90° in the template and

clean for an additional 5 cycles Rinse the test panel under a flowing stream
of tap water at room temperature and allow to dry. Measure the lightness
value of the cleaned paint surface and record this value as C, the L- value for
the cleaned test panel.

A £ 112 ¢ Fal Sk NP I S AaYmiiYada dbha ~laamin~e ALEI Al nm~ ambhiauad Am asmbk
4.0.13.0 Laitiuidaiion LdiCuidie Lilg Lieaniiny eiiitieiiLy athiteveu Vit calll
tect nanel as follows
L8 L pane o 2 8
Clesning efficliency (%) = C - B x 120

4.6.14 Strippability. Test panels, prepared as directed in 4.5 and
weathered for 500 hours as directed in 4.6.9, shall be placed on a rack at a

60° angle with the horizontal. Enough MIL-R-81294, Type I, Ciass I paint
remover shall be poured along the upper edge of each panel to complietely cover
Fhan rAntina cri1afamn ALdaw LN minidas AumAamiiven +3ma +hn JAaAnceanand £33 1m ehalld
Lite LDa LIy suiiale ﬂlLCl OU MIHULEY CAPUIUIT LITHIT, LT 1LVTHTEU 11 Sita i}
be brushed OFF aqd the nanalc c¢chall ha rincad while hriuchina iinder a ctream nf
~ i (R} it i [} paIIT i o on@ it we TINIICU WIS W UDIT Iy JUiTue G oL v Wi
cool water. The amount of coating stripped in this manner is determined by
the percentage of substrate surface area exposed
5. PACKAGING

5.1 Packaging and packing. For direct purchases by or direct shipments
to the Government, the packaging, packing and marking for shipment shall be in
accordance with PPP-P-1892 and as specified in 5.2. Multi-friction sealed
rame a1l kA irad Tha lawial Af manbamina chal)l ha ae enarifiand fean £ 2)
Larty> sfiall Ue uUsStTu. e tevetr Qi deRdngg qMatr i ye as )pCLIIIEU \2ET U.cC/.
when cnarifiad nalla¢iosatian ie ramitirad far hanAdlina hy marhaniral anninmeant

JMELITICY, palriIcLiIiLativii sy TEYuir o 1 wvi HNANV I Ty Vy wcLiiQitiLa il Tyu s piiciine

(see 6.2h). The polyurethane coating shall be supplied in a kit, packaged as
a unit consisting of pigmented compound marked "Component A" and the
unpigmented (or Clear) hardener marked “"Component B." Component B shall be

packed in full containers. The containers shall be thoroughly dry and filled
in a dry atmosphere.

——
(Vo]
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5.2 Marking and labeling. In addition to the marking specified in
PPP-P-1892, individual cans and containers shall bear printed labels showing
the following nomenclature and information as applicable:

Component Identification
Component A - Pigmented polyester resin
Component B - Aliphatic isocyanate resin

Specification MIL-C-852858B

Type (I or ID)

Color (name and number)

Manufacturer's name and product number

Date of manufacture by month and year

Batch number

VOC content in grams/liter

Maximum solvent addition allowed (without exceeding the VOC limit for

that type)

Net contents

A1l unit and intermediate packs of toxic and hazardous chemicals and materials
shall also be labeled in accordance with the applicable laws, statutes, regu-
lations or ordnances, including Federal, state and municipal requirements. In
addition, unit and intermediate containers, including unit containers that
serve as shipping containers such as pails and drums, shall be marked with the
applicable precautionary information detailed in American National Standard
ANSI Z 129.1.

5.2.1 Precautionary markings.

5.2.1.1 Container. In addition to labeling as specified in the Depart-
ment of Transportation Regulations 49CFR 171-178, the following labeling shall
appear on each component container in every kit and on each exterior shipping
container:

CAUTION

THIS COATING MATERIAL IS TOXIC AND FLAMMABLE AND
SHALL NOT BE USED IN CONFINED AREAS WHERE THERE
ARE OPEN FLAMES, ARCING EQUIPMENT, HOT SURFACES,
OR WHERE SMOKING IS PERMITTED.
USE ONLY WITH ADEQUATE VENTILATION.
AVOID BREATHING OF VAPOR.
DO NOT GET IN EYES, ON SKIN, ON CLOTHING.
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN
WITH PLENTY OF WATER. FOR EYES, GET MEDICAL
ATTENTION.

Precautions: (To be included on a sheet with each kit).

1. The surface to be coated shall be absolutely clean (free of

contamination).

20
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2 A1l spray equipment shail be adequateiy grounded. Clean equipment
thoroughly after each use with methyl ethyl ketone or MIL-T-81772,
Type I thinner

3. Open component B carefully. Do not open bulged container. Discard
the component if can is bulged or material is not clear.

4. Mix only the number of kits that can be used within four hours. Use
only the specified thinner. Keep containers closed when not in use.

5. Coating from one vendor shall never be mixed with that of another
even if the color is the same. In addition, components from
different kits are not interchangeable. For example, component A in

t contaminate

white may not be used with component B in grey. Do no
+.

¢ with aleahnl nor water
- LA AR ) A Al WU LW .

6. Production type operations shall be performed only in specifically
designated areas with local exhaust ventilation and such other
environmental control measures as may be recommended on the basis of
an on-site industrial hygiene survey.

7 Touch-up type operations shall be performed only in areas with good
general ventilation, such as the hangar deck of a carrier or in a
hangar ashore with the doors open. Unprotected personnel in adjacen
areas shall not be exposed to mist, spray, or vapor. Application
chall he rectricted to brush, roller coat. or self- pressurized
aerosol spray kit. No individual shall apply more than one quart of

polyurethane paint by self-pressurized spray in any 24-hour period.

5.2.1.2 Lid (Component B only). Each 1id of Component B material shall
bear a red printed Tabel with the foliowing information:

6. NOTES

6.1 Intended use. Type I of this high-solids, polyurethane coating is
intended for exterior use on aircraft, weapon systems and other appiications.

Type II is intended for use on ground support equipmen No additives other
than the appropriate thinner to obtain the proper saray v:sc031ty shall be
added. The coating has been formulated to meet air pollution regulations
requiring a maximum volatile organic compounds (VOC) content.
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6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.
b. Type desired.

¢. Kit desired, including the quantity and size of containers
(see 1.2.3).

d. Color number and name (see 1.2.2).

e. Level of packaging and packing (see Section 5).

f. Special marking (see £.2).

g. Toxicological data requirements (see 3.3 and 4.3.2).
h. FAR clauses 23.303 and 52.223-3

i. Specify if palletization is required.

6.3 Toxicity. Some free isocyanate is released during mixing and
application The free isocyanates released can produce a significant

+ha nA 4+ T s ]
irritation of the skin, eyes and respiratory traCt. ihey may alsC progduce an

allergic sensitization of personnel exposed, particularly if there is an
inhalation of vapor and mist produced during spray application. Once
sensitized, further exposure cannot be tolerated, hence the restriction on
issue and use of this material. Additional information pertaining to protec-
tive equipment and other necessary precautions can be obtained from BUMEDINST
6260.16A.

6.4 Moisture. The polyurethane components should be kept dry. The
presence of moisture aegraoes the quality of the coating. Packaging of the
materials should be done in a dry atmosphere. Solvents and resins should be
examined for evidence of contamination before they are incorporated, even
though they are of "urethane grade Urethane grade solvents or thinners may
become contaminated with water in tank cars or storage tanks. The purchase of

Vi ww LA AR et R e v TaA L. L LHastT Ut

urethane grade solvents or thinners is no guarantee that excessive mo1sture is
not present. It is therefore recommended that all users check for moisture
.contamination. The following suggested method may pe used to determine the
presence of water: Add one drop of aluminum secondary butoxide to 100 ml of
the solvent in a stoppered flask and shake. An appreciable amount of
turbidity indicates the presence of water.

6.5 Compos1tion of C omponent B. It is suggested that no methyl ethyl
ketone be used in Component B, as it may degrade the isocyanate portion of the
resin.

22
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6.6 Oualification With respect to products requiring qualification,
awards will be made only for products which are, at the time set for opening
PRy T I e 1 2L md Lo ommliimdmem o o ammliankhla MNiraliFiand Deadiirde | Yot
Or pidsS, Quaritied 7Or 1nCiuUsS1ON 1N Une dpplitdoie yudiliteu riOuucis Lisk,
ihadhavr A nAa+ riirh AvrAdiicrte Raua artally hoan €A lictrad hy $hat dato Tha
wiic L (93] UL SUlill pPryvutl ey 1iavt atiudily weroil U 1ioilcy wy uiidt uvuic . e
attention of the suppliers is called to this requirement and manufacturers are
urged to arrange to have the products that they propose to offer to the
Federal Government tested for qualification, in order that they may be

eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the Qualified Products List is
the Naval Air Development Center, Attn: Code 6062, Warminster, PA 18974; and
information pertaining to qualification of products may be obtained from that
act1v1ty In the event that the coat1ng furnished under contract is rouno to

GEV]&IE from tne COMDOS]IIOH OY tne aﬁﬁfOVEG DFOGUCI or that tne pIOUULL Idilb
bm moarnEmvm rcabiofarbanmily ammeaAs 1 A€ eciimh muvadisade 1Y ha ecithdinrsr+ +A
(O perrorm SatisracCtoriiy, approvair OF SuCn progucCts wii: o€ Suoject to
immediate withdrawal from the Qualified Products List.
6.7 Subject term (kev word) listing.

Aliphatic polyurethane

Coating

Exterior use

Fiammable

nazaroous material

S mbh aal§Ada

ﬂ!g“-bUIlUb

Tenrvanata

L)U\._yuIIGLC

Material Safety Data Sheets

Qualification

Qualified Products List (QPL)

Toxic

VOC compliant

6.8 Material Safety Data Sheets. Contracting officers will identify

those activities requiring copies of compieted Material Safety Data Sheets
nnnnnnn A in secamvAdamacan wikh CCN CTA 212 amAd mandina +ha vamiiiramante Af 2Q LD
piepar €U 11 aLLLT UaiiLe willh TCyu=0oIivu=01Jd atiu mchng LIg iTyuiicmciits Wi &J Vi
1910.1200. When FED-STD-313 is at variance with the CFR, 29 CFR 1910.1200
shall take precedence, modify and supplement FED-STD-313. The pertinent
government mailing addresses for submission of data are listed in Appendix B
of FED-STD-313.

6.9 Changes from previous issue. Asterisks (or vertical lines) are not
used in this revision to identify changes with respect to the previous issue
due to the extensiveness of the changes.

Preparing Activity:
Navy - AS
(Project No. 8010-N371)
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